We discuss the optimal sharing of broadcasting revenues given a central marketing system. The league's sports association wants to maximize the joint pro…ts of the sports clubs' owners. The results show that a winnertake-all scheme should be used, if the teams are homogeneous. However, if teams are su¢ ciently heterogeneous, equal sharing will be optimal.
Introduction
In the theoretic literature on sport contests, clubs are typically assumed to buy playing talent in order to win matches. These expenditures for talent lead to a certain winning probability according to the well-known logitform contest success function. Implicitly, the models abstract from incentive problems among the teams'players, i.e. given a certain talent, each player is automatically assumed to fully use his talent. This paper departs from the literature by assuming that players need to be given incentives to play hard. It focuses on endogenous incentives for players within a central marketing system in which the sport league (i.e. the respective sports association) chooses a sharing rule for distributing the league's broadcasting revenues among the league's sport clubs. We assume that a player's income is positively related to the individual revenues a club receives from the league. 1 In particular, we assume that a club's individual revenues are divided between the club owner and the team according to their bargaining powers. Within this framework, we will analyze which kind of sharing rule is optimal for the league. The results of the model show that the league will choose a winner-take-all scheme (i.e. the winner of the 1 Hall et al. (2002) empirically test the causality between team performance and payment. At least for the free agents in Major League Baseball pay for performance seems to be an appropriate assumption. However, in the model described in the next section we do not assume strict pay for performance. We only assume that a player participates in the revenues of his club and that these revenues depend on the club's success in the league.
league gets all the broadcasting revenues), if the teams are homogeneous.
However, if teams are su¢ ciently heterogeneous, the league will optimally choose equal sharing so that each club receives the same fraction of the revenues independent of the club's performance.
There is some work related to this paper. Szymanski (2003a) as well as Kesenne (2005) also consider the case of sharing broadcasting revenues.
However, in both papers clubs invest in playing talents which then determine a team's winning probability via the logit-form model; there is no modelling of players' incentives. Szymanski (2003a, p. 22) tries to discuss revenue sharing on the basis of performance which would create incentives for clubs.
Unfortunately, even within the standard logit-form setting an analytical solution cannot be derived. Palomino and Sakovics (2004) Rigotti (2000), Szymanski (2003b Szymanski ( , pp. 1140 Szymanski ( -1146 and Gürtler (2006 The note is organized as follows. In the next section, the model is introduced. The formal results on optimal sharing are given in Section 3.
The last section concludes.
The Model
We consider a professional sports league which consists of two teams A and
All individuals in the model are assumed to be risk neutral. In order to abstract from special team e¤ects (e.g. free riding) we assume that each team is held by one owner and has exactly one player. denote the activities or e¤orts which are chosen by player i to win the match against the other team j (i; j = A; B; i 6 = j). These activities may be short term (e.g. direct e¤orts during the match) but also long term (e.g. training intensity, eating discipline). We assume that player i realizes i = 1 with 2 This simplifying assumption is typically used in the theoretic models on professional team sport. An alternative interpretation would be that a team collectively decides on the activity level so that players should be interpreted as collective players. Two papers explicitly model teams that consist of at least two players: Gürtler and Kräkel (2003) , Gürtler (2006) . Of course, in both papers the well-known free-rider e¤ect applies. probability a i , and i = 0 with probability 1 a i . In other words, each activity level a i 2 (0; 1) leads to a di¤erent lottery (1; a i ; 0; 1 a i ), with
(1; a 00 ; 0; 1 a 00 ) dominating (1; a 0 ; 0; 1 a 0 ) within the meaning of …rst-order stochastic dominance if a 00 > a 0 . It is assumed that spending activities a i leads to a disutility or costs (e.g. opportunity costs for time consuming training) for player i which are described in monetary terms by the convex
Here, t i denotes player i's talent; the higher a player's talent the lower will be his costs c (a i ).
As pointed out in the introduction, the model focuses on the sharing of a league's broadcasting rights between both teams. We assume that broadcasting revenues can be described by a function of both teams' performances:
Eq.
(1) shows that broadcasting revenues increase in the league's aggregate performance and in competitive balance: 5 The higher both teams'outcomes (e.g. the larger the number of overall goals) and the closer the match (i.e.
3 This cost function can be either interpreted as disutility of e¤ort or as opportunity costs of time. As usual in principal-agent models, the cost function is assumed to be convex. The quadratic form is used for simpli…cation. Since it is easier for more talented players to choose a high activity level, the function monotonically decreases in talent.
Division by 2 is used as a normalization so that this number disappears when calculating the …rst-order condition. 4 For a similar objective function see Falconieri et al. (2004) . 5 Typically, competitive balance is measured via the teams'winning probabilities. For reasons of analytical tractability, here we use a slightly di¤erent approach. Note that considering outcomes instead of probabilities does not make a great di¤erence.
the less the di¤erence between teams'performances), the higher will be the league's revenues from selling broadcasting rights. The parameter x measures the impact of competitive balance. We assume x 2 (0; 1) so that revenues cannot become negative.
In the following, we consider the distribution of broadcasting revenues
; 1 denote the share of the league winner in B ( i ; j ), whereas 1 describes the share of the loser in
6 If both teams perform identically (i.e. i = j ), each team will receive B ( i ; j ) =2. Therefore, expected revenues of club i are given
We assume that is chosen by the league in order to maximize the team owners'pro…ts. 7 For example, if the league chooses = 1 the teams will face a winner-take-all distribution scheme which is highly competitive. However, by choosing equal sharing = 1 2
, the broadcasting revenues of a club are independent of the club's performance within the league.
It is assumed that a player's income is signi…cantly in ‡uenced by the success of his club and his bargaining power. In particular, we assume that player i receives the fraction i 2 (0; 1) of club i's broadcasting revenues R i ( ), whereas owner i obtains the fraction 1 i . Hence, player i's objective function is given by
and the objective function of owner i by
The timing of the game is as follows: At the …rst stage, the league determines the revenue-sharing scheme by choosing in order to maximize the club owners'joint pro…ts A + B . At the second stage, the teams or players compete by choosing their respective activities a i .
Results
We start by considering the second stage. Here, each player i chooses a i in order to maximize his expected net income according to Eq. (3). The …rst-order condition yields the following reaction function:
Together with j's reaction function a j = j t j ((1 x) + xa i ) we obtain the Nash equilibrium
Obviously, each activity level monotonically increases in the sharing parameter in equilibrium. In other words, the league can directly in ‡uence incentives by choosing an appropriate value of . Furthermore, comparative statics immediately show that
The intuition is the following one: Broadcasting revenues and, therefore, players' incomes are determined by overall performance so that we have a kind of team production in which both players'activities are complements. In this situation, increased bargaining power and increased talent do not only enhance one's own incentives but also the incentives of the other player.
At the …rst stage, the league maximizes owners' joint pro…ts i + j .
According to (4), we have
By inspection of (6) we obtain the …rst result:
9 We have to assume that parameter values guarantee a i ; a j 2 [0; 1]. Hence, we assume x 2 i j t i t j < 1 and (1 x) i t i (1 + x j t j ) < 1 x 2 i j t i t j and
Proposition 1 If players are homogeneous in bargaining power and talent (i.e. t i i = t j j ), then the league will choose a winner-take-all scheme = 1.
Proof. If t i i = t j j , according to Eq. (5) both players will choose the same activity level in equilibrium so that ( i j ) (a i a j ) cancels out in the league's objective function. The remaining part
both players'activity levels. The league then chooses the upper bound for since activities are monotonically increasing in .
Given homogeneity among the players, the sharing parameter only has an impact on players' incentives. Since broadcasting revenues depend on joint performance, the club owners and, hence, the league prefer to induce maximum incentives to the players. Proof. Let player i be a very strong player (i.e. i and t i are very large) and player j be very weak in the sense of j ! 0 and t j ! 0. According to 10 Note that homogeneous players always receive a positive expected utility:
a i > 0 since x i t i < 1 so that equilibrium e¤orts are positive.
(5), we then have a j ! 0 so that the league's objective function reduces to
and player i's equilibrium activity to
Inserting a i into (7) yields the function
which describes a parabola open to the bottom with a global maximum at
Since player i is very strong in the sense of i ! 1 we obtain = 1 2 .
An intuition can be given by inspection of the league's objective function
Very strong heterogeneity is detrimental for the league, because the positive externalities due to team production -i.e. a j a i -decrease in players'
heterogeneity. If player j becomes very weak in the sense of a j ! 0, externalities even completely diminish so that
Note that the …rst term describes expected pro…ts of club owner i whereas the second term stands for club owner j's expected pro…ts. When player i is very strong (i.e. i ! 1) and player j very weak (i.e. j ! 0), the league's pro…ts become identical with club owner j's pro…ts: (1 x) (1 ) a i . Hence, we have a distribution e¤ect in the sense that the sharing parameter should be …xed at its lower bound 1 2 in order to give club j as much as possible from the broadcasting revenues. However, there is also an incentive e¤ect of since players'activities monotonically increase in the sharing parameter.
This trade-o¤ becomes clear by comparison of Eqs. (7) and (8). Since the distribution e¤ect dominates the incentive e¤ect, the league optimally chooses equal sharing.
crucially depends on the degree of homogeneity among the sports teams. In this paper, we have assumed that the spectators are especially interested in aggregate performance of the teams (e.g. in the number of goals) and in competitive balance (i.e. in a close match). These interests explain the positive relation to the amount of broadcasting revenues. However, there may be other possible speci…cations of the league's objective function.
For example, spectators may be interested in maximum performances of single players, but this aspect should be more important in connection with individual sports (e.g. beating a world record) and not with team sport.
Finally, the two-team model could be extended to competition between more than two teams. In this case, competition for becoming the league winner would be stronger compared to the two-team case. Of course, the strength of competition in ‡uences players' incentives but the qualitative results of this paper concerning the impact of homogeneity and heterogeneity of the players should remain the same.
